Removal of acidic residues of the prodomain of PCSK9 increases its activity towards the LDL receptor.
Proprotein convertase subtilisin/kexin type 9 (PCSK9) binds to the low density lipoprotein receptor (LDLR) at the cell surface and mediates intracellular degradation of the LDLR. The amino-terminus of mature PCSK9, residues 31-53 of the prodomain, has an inhibitory effect on this function of PCSK9, but the underlying mechanism is not fully understood. In this study, we have identified two highly conserved negatively charged segments (residues 32-40 and 48-50, respectively) within this part of the prodomain and performed deletions and substitutions to study their importance for degradation of the LDLRs. Deletion of the acidic residues of the longest negatively charged segment increased PCSK9's ability to degrade the LDLR by 31%, whereas a modest 8% increase was observed when these residues were mutated to uncharged amino acids. Thus, both the length and the charge of this part of the prodomain were important for its inhibitory effect. Deletion of the residues of the shorter second negatively charged segment only increased PCSK9's activity by 8%. Substitution of the amino acids of both charged segments to uncharged residues increased PCSK9's activity by 36%. These findings indicate that the inhibitory effect of residues 31-53 of the prodomain is due to the negative charge of this segment. The underlying mechanism could involve the binding of this peptide segment to positively charged structures which are important for PCSK9's activity. One possible candidate could be the histidine-rich C-terminal domain of PCSK9.